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In the United Startes it is estimated
that there are 400,000 people with multiple
sclerosis. Multiple Sclerosis is a progressive
demvelinating disease that produces lesions
in the whire matter of the central nervous
systern. More common in women than men,
multiple sclerosis is most often diagnosed
berween the ages of 20 to 50 years old. There
are 4 rypes of multiple sclerosis. Relapsing-
remitting type of MS means patients
have exacerbations in which they develop
new symptoms and then have periods of
remission where the symproms fully or
partially resolve. Patients diagnosed with
primary progressive MS experience a slow
but steady decline. In secondary-progressive
sclerasis, patients who were
initially diagnosed with relapsing-remicting

no longer hawve p-::rin:].'. of remission and now
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are experiencing a slow and steady decline.
Patients with progressive-relapsing  MS
have a steady worsening of symptoms with
exacerbations.

Multiple Sclerosis is characterized
by fatigue, numbness, spasticity, weakness, as
well as gait and balance deficits. In addition
patients with MS often report, “increased
fatigue,  visual
sensory symptoms, and/or reduced physical
function” 1 when exposed to heat or during
physical exercise. As a result physicians
previously recommended that patients with

disturbance,  increased

E WITH TREATMENT OPTIONS
LEROSIS PATIENTS

multiple sclerosis avoid physical activity.
Currently, however, doctors recommend
that patients perform some exercise to
combat the effects of deconditioning and
atrophy.

A pilot study by Smith et al.’ invesrigated
the length of time that M5  patients
had an increase in symptoms following
In this study, 34 subjects with
muleiple sclerosis and low w0 moderate

exXercise.

disability on the Barthel [ndex performed a
commencement level exercise program that
included strengthening, stretches and fitness
exercises. The subjects exercised an average
of 18 minutes and the effects of the exercise
session were recorded immediately following
the session and then again at 24 hours. “For
56% of subjects, a single exercise session at a
low to moderate level of exertion resulted in
a temporary increase in the number and/or
severity of sensory symptoms.”' In 85% of
subjects their symptoms returned to baseline
in less than 30 minutes. Two subjects
reported a return to bascline in three hours
and onc subject in 24 hours.' In a study by
Nelson er al.?, 14 subjects with multiple
sclerosis had their body remperatures raised
by two different methods. The study found
that the specific temperature that leads
to increased symproms varies between
individuals. In this study the
temperatures were raised | to 4.7°F prior to

subjects’
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the onset of new symptoms. The symproms
resolved at a temperature above the initial
temperature that caused the onset of new
symptotmns.”

Acrobic, aquatic, resistance, balance,
stretching and combination programs have
been investigated 1o determine their effects
on patients with multiple sclerosis. Many of
these studies were performed in the 1990
and there is a need for updared randomized
controlled erials. Authors of these studies have
reported many of the same limitations in
their studies. Researchers report sample sizes
too small to determine significance, lack of
control groups, difficulty keeping the studies
blinded, and the lack of studies of patient who
are more than mild to mndcmrdy d:nbiqt

detailed intervention dr:::.npuum 0 u\'l.mw the
studies to be reproduced

Aquatic therapy has been recommend
for patients with multiple sclerosis in the
Guide  to Therapist Practice.”
“The buoyancy of warer makes movement
individuals weakness or
muscular spasticity.  Also, heat  dissipation

Physical

easier for with
propertics of water may minimize exercise-
: . : rih
induced elevadons in body temperature.

The WNational Multiple Sclerosis Society
recommends a water temperature less than
85°F. They cite a case study by Pariser er al.
of two female subjects with multiple sclerosis
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as a reference for this recommended
temperature.” However, Pariser et al. does
not discuss the pool temperature used in
his study.” The American College of Sports
Medicine recommends a water temperature
of 89 w 9I°F for moderate inrensity
exercise which they repore, “is sufficiently
comfortable and offers significant heat-
dissipating potential.”™ The ACSM also
does not provide any references for this
temperature recommendation.

Gehlsen et al.® studied 10 subjects
with multiple sclerosis who completed a
ten week aquatic cxercise program chat
consisted of freestyle swimming and
shallow water calisthenics. The water
temperature was maineined ac 77-81°F
for the three one hour sessions cach weelk,
The training intensity was 60-75% of the
subjects’ estimated maximum heart rate,
The subjects were assessed pre, mid and
posttrial for upper and lower extremities’
muscular torque, force, tatigue, work and
power. “Peak rorque measurements for the
knee extensor muscles indicated significant
improvement from pretrial to miderial for
all designated angular velocities ‘except 07/
sec.”” The investigators found nonsignificant
difference in peak torque for the knee Aexors
from pretrial to midtrial and from miderial
to posttrial for the knee lexors and extensors.
They also found a significant increase in all
measurements for the upper exeremiries
from pretrial to postirial and increases in
power and total work. Gehlsen
et al.” found fatigue and work
vilues improved in the lower
extremities  bur  found no
significant difference in fatigue
for the upper extremities.
Investigators  cite  difference
between training and testing
methods as a limitation in their
study® Ponichtera et al.” reports
lack of contral group and lack
of classification of MS$ patients
by Expanded Disability Status
Scale as limitations in
study.

this
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A randomized controlled trial BEE

by Sutherland et al™ investigated the
effects of acrobic exercise on psychological
well being and health related quality
of life (HRQOL). Twenty-two mild to
moderately disabled subjects with MS
were divided into two groups, a no special
activity group and an experimental group.
"The experimental group completed three
SUPCWiSCd H‘aillfng SCSSiﬂ“E d Wtfk ﬂ‘rr TEn
weeks in the warer except five sessions in
weeks five and six which were completed
on land. Each 45 minute session consisted
of a five minute warm up and cool down,
as well as stretching and water aerobics,
water jogging, and deep warter running. The
experimental group had a non-significant
improvement in physical fitness; however,
they experienced improvement in physical,
social and mental health as well as decreased
bodily pain and increased energy. All aspects
of mood except confusion also improved.
lnvestigators cite small sample size and
inability to apply results to more disabled
MS patients as limitations in their study."
Peterson’ performed a single case
study of a 33 year old woman with multiple
sclerosis. Initially the patient participated in
inpatient therapeutic exercise and functional
mobility training 1.5 hours a day Monday
thru Friday and .5 hour on Saturday. Aquatic
therapy started on week two and the patient
participated in 45 minute aquatic sessions
two times a week. The patient’s vieal signs
were monitored including
tympanic Lemperarure
during exercise. ‘The subject
did not experience any
heat related  issues and
had increased tuncrional
mobility  and  increased
patient  satistaction. The
author does repart that each
paticnr’s
needs to be addressed. !
Debole et al.* used a
randotnized concrolled trial
to  investigate the effects
of an ecight week home

heat sensitivigy

Baltimore, MD 21215

based resistance

program on
balance, power
and mobility
of 37 subjects
with  multple
sclerosis.
Subjects  were
divided inta
T control
group and an
experim ental
group. The
control  group
retained  their

current level of physical activiry while
the experimental group performed lower
EXtremity  resistance training ar  home
three times a week. Prior to the home
based program the experimental group
participated in six instructional sessions to
ensure proper performance of the home
exercise program, The subjects performed

a five to ren minute warm up, 25 minutes

of strengthening including chair - raises,
forward lunges, step-ups, heel-toe raises and
leg curls. The subjects wore weight vests
during the eight week program. The weight
of the vests and the number of sets of each
exercise performed were gradually increased.
The results showed no significant difference
in balance measurements and  mobility
following the resistance program: however,
leg extensor power increased significantly
in the exercise group. The investigators cite
sample size and duration as limitations in
their study.'? Dalgas et al" feels another
limitation of this study lies in che lack of
control by the investigators over a home
based program.

Harvey et al.™ studied the effects of
cight weeks of leg raises, exercises prescribed
by a physical therapist or no intervention
on patients with multiple sclerosis, In the
randomized controlled trial, 19 subjects
were divided into three groups. In Group
A, the no exercise group, five subjects were

continues page 3
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instructed

o change
daily routines. In
group B,  seven
sﬁbiccts pr:furrncd
individualized
programs d::signtd
to address individual

not
their

functional
limirarions. Seven
subjects in group C
performed  five sers
of ten repetitions
of seared lnee
pxtension two  times
a day. Mo significant difference was found
in maximal volitional contraction of the
quadriceps, EMG, or walking speed in the
three groups. Chair transfers were faster in
the leg raise group while walking speed was
faster in the group with the individualized
physical therapy programs. Groups B and
C both improved in muscle recruitment.
The researchers cite small sample size as a
limiting factor in their study. "

[n 2004 Romberg et al."” conducted
a randomized controlled trial on the effects
of 4 6 month exercise program on patients
with multiple sclerosis. 95 patients were
divided into an exercise and a control group.
The exercise group completed a three week
inpatient rehabilitation program followed by
a 23 week home exercise program. During
inpatient rehabilitation the exercise group
compltt:d five strtﬂgth training sessions
and five aerobic training sessions, Patienrs
were  given individualized home exercise
programs which consisted of three strength
training and one aerobic training scssion per
week during weeks four thru 20. During
weeks 20 thru 26 subjects completed three
strength training and owo aerobic sessions per
week. Strength training programs consisted
of upper and lower extremiry exercises as
well as core exercises, During inpatient
rehabilitation patients complered an aquaric
program and while at home patients could
continue with the aerohic means of choice.

Bﬂth gi’ﬂl.l'[.'l‘!i dt‘IIlUIl&itIﬂtt‘L{ i dCL'It’Mt' in
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7.62 meter walk test time, with the
exercise group having the greatest
decrease. The exercise group also
showed a decrease in 500 meter
walk time while the control group
did not. ‘The exercise group had a
significant increase in their knee
flexion strength while the control
groups increase was only on one
side. Upper extremity endurance
increased  significantly in  the
exercise group, Manual dexterity
improved in both groups while
static balance and V(2 peak did
not change. Investigators
lack of control over home exercise program
adherence. as a limitation as well as the
investigator not being blinded to subjects
groups. They also feel that the difference
berween exercise method and test method
may have affected results.  Another
limiration of this study for the physical
therapy field is the inability o reproduce
this study due to the lack of specific details
on the exercise programs. No mention was
given to the aquatic exercises performed
or the water temperature nor the exact
strengthening exercise completed.
Bjarnadottir er al." conducted a
randomized controlled trial on the effects
of acrobic and strength exercise on 16
individual with relapsing-remitting multiple
sclerosis. The subjects were divided into an
exercise and a control group, The exercise
group consisted of six patients with mild
MS (EDSS <4) who performed 60 minutes
of exercise three times a week for five weeks.
The aerobic portion was performed on a
cycle ergometer with a three minure warm
up and cool down and 15-20 minute ride
at anaerobic threshold. Resistance exercises
were performed for the upper and lower
extremirty and core. The last five minures
of the 60 minute program consisted of
stretching and relaxation. The exercise group
demonstrated an increase in VO2 peak., peak
workload, and anaerobic threshold. The
researchers report basing their program on
the ACSM recommendations for physical

cite

fitness in healthy individuals which suggests
exercise three to five times a week for 20
<60 minutes at 40-50% VO2Zmax. 16 In
actuality, the ACSM recommends patients
with MS exercise three times a week for 30
minutes at 50-70% VO2 peak.”

Rampello et al” conducted a
randomized crossover conrrolled crial on
19 subjecrs with mild to moderare MS,
Subjects participated in eight weeks of
aerohic training followed by eight weeks of
neurological rehabilitation. During aerobic
training subjects completed three 40 minute
sessions per week on a leg cycle ergometer
tollowed by 15 minutes of stretching.
During the neurological rehabilitation phase
subjects completed three 60 minute sessions
per week, “aimed at improving respiratory-
postural ‘and respiratory-motor  synergies
and of stretching exercises.”17 No change
in lung function or respitatory muscle
strength was noted for cither program.
A significant change in walking distance,
speed, maximum work rate, peak oxvgen
uptake and oxygen pulse was achieved by the
aerobic training group while cost of walking
and fatigue was unchanged in ecither group.
Rescarches cite subject dropout, learning
effect during maximal or submaximal
exercise testing, and carryover effect from
one rype of exercise program to the other as
possible limitations. "

A three month RCT was carried
out by McCullagh et al.™ on 30 partiencs
with multiple sclerosis. Subjects in the
exercise group participated in an exercise
class rwo rimes a week and then exercised
independently one time per week. The class
consisted of four ten minute stations with
a five minute rest in between srations. The
stations were treadmill walking/running,
cycling, stair-master, arm  strengthening,
volleyball and outdoor walking, At home
the subjects chose an activity to complerte for
A40-60 minures. "Following the classes, the

results showed improved exercise capaciry,

QOL, and fatigue, but at six months, while

continues page 4
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improvements in QOL and fatigue remained,
the improvement in exercise capacity was
lost.”™ Improved exercise tolerance was also
a result of the classes. “Ar six months, the
improvement in exercise capacity was lost
while QOL levels remained significantly
better.™™ “The rescarches cite small sample
size and possible bias due to assessor not
being blinded as limitations in their study.
They also mention that the subjects used
had mild MS which limits the relevance to
more disabled patients, '

Newman et al' investigated
the effects of treadmill training on 16
subjects with multiple sclerosis. The subjects
completed 12 sessions of up to 30 minutes
each of treadmill training at 55-85% age
predicted maximum heart rare. Subjects
demonstrated a significant improvement in
speed and endurance following the training,
Oxygen consumption ar rest and stance time
in weaker leg decreased while seride disrance
with stronger leg increased. No change in
farigue was noted. Authors cite small sample
size and less power of a repeated measure
analysis as limitations of their study. The
authors also feel that carryover to function
should be assessed.’®

In 2007 Cartaneo et al.* published
a randomized controlled trial on the
effects of balance excrcises on MS patients.
Forty-four subjects were divided into two
experimental groups and one control group.
Group one’s balance rehabilitation focused
on motor and sensory strategies while group
two used motor strategies only. Group
three was the control group which received
training not concentrated on balance. Each
subject in groups one and rwo had 10-12 45
minute sessions for three weeks which were
individually tailored to the subject. Groups
one and two demonstrated a decrease in falls
following the study. The experimental groups
also showed a significant improvement
in the Berg Balance Scale and a clinically
relevane increase in Dynamic Gait Index.
Self administered Dizziness Handicap
Inventory and Activities Specific Balance
Confidence did not show significant change.

4201 Patterson Avenue
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Including sensory strategies for static balance
as tested by the Berg Balance Scale did not
show significance, There was no difference
in the number of falls between the two
experimental groups. However, the group
treated with sensory strategies demonstrated
a significant change in their Dynamic Gait
Index. The authors cite use of the same rater
to perform repeated measures of the same
test as a possible limitation. They also feel
ceiling effect and low number of treatment
sessions may have affected their study.

Few studies have been conducted an
the effects of aquatic exercise on individuals
with multiple sclerosis. While aquatic
therapy is recommended in the Guide w
Physical Therapist Practice, no consensus
exists as to the exact parameters. The
Narional MS Society recommends a warer
temperature less than 85°F and the American
College of Sports
Medicine  supgests
a temperature  §9-
91°FE. The study by
Gehlsen et al® used
d warer (emperature
of 77-81°F and the
study by Sutherland
er al did not state
the pool temperature

used. Peterson'!
investigared the
cffecrs of a water

temperature 94°F on a single subject. These
studies all lack details on the exercises
performed in the water and instead use
general terms such as calisthenics and water
aerobics to describe the activities performed
in the water. The small number of studies
on aquatic therapy does not allow physical
therapists to find a consensus on the benefirs
of this type of therapy for patients with MS.
Gehlsen et al.” found that aquatic therapy
can increase muscle strength, power, and
work while decreasing fatigue. Sutherland
er al'® discovered aquatics can also be used
to increase physical, social,, and mental
health, decrease pain and increase energy.
In addition, patients may benefit from

increased functional mobility and increased
patient sarisfaction.

Resistance training alone has been
shown to increase muscle serength but have
little to no effect on balance and funcrional
activities. An eight week resistance training
program has been shown by Debolt er al 2
and Harvey et al.' to help increase muscular
strength in mild to moderately disabled M$
patients. Romerg et al.” discovered that a
program that combines acrobic and strength
training can lead to decreased walking
time for short and long distances and
increase muscular strength in MS parients.
Bjarnadottir et al™ found thar a combinarion
of aerobic and strength exercises increased
VO2peak, peak workload and anaerobic
threshold. Length of combination aerobic
and resistance training programs varied
from 8 wecks 1o 6 months. Studies had
subjects exercise three to
five times a week.

Aerobic training
methods for MS patients
have included use of
aquatics, treadmill,
stairmaster, and leg
cycle EFgOIEters.
Newman et al.” found
that twelve 30 minute
treadmill training
sessions at 55-85% age
predicred
heart rate increased speed, endurance and
stride length in stronger leg and decreased
oXygen consumption at rest and stance time
in the weaker leg. Rampello er al.”” found
that an acrobic program consisting of three
40 minute sessions a week for eight weeks
increased walking speed and distance and
improved peak oxygen consumption and
oxygen pulse. Cattaneo er al® found thar
balance training that includes motor and
sensory strategies helps to improve dynamic
b;llancr_‘.

maximuim

More randomized controlled trials
are needed to assess the benefits of aerobic,

continues page 5
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resistance, and combination programs on
MS patients. Few similarities exist in the
current studies. This lack of consistency
neither allows clinicians to assess the benefits
of certairr types of treatments on MS patients
nor to determine the paramerters that
have proven successful. Some studies lack
detailed parameters and interventions which
does not allow other rescarchers to replicate
studies with larger sample sizes o cruly
assess significance of outcomes. Today there
is increasing pressure on physical therapists
by insurance companies to use treatment
techniques that have been proven successful
in order to be reimbursed for that ereatment.
As a result, it is even maore impaorrant for
ﬂ'u:mpists to continue research in this area.
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PRACTICE OF LIMITED PHYSICAL THERAPY:
TAKING AND DOCUMENTING MEASUREMENTS

The Maryland Pracrice Act (13-101) dehnes
“taking and documenting measurements.
as within the “practice of limited physical
therapy” allowed by the physical therapisc
assistant.  The Board of Physical -”!::I';Jp}r
Examiners voted on April 21, 2009 o clarify
thar manual muscle testing and assigning a
numerical or letter grade is included in r'mhil‘lg
and documenting measurements”. "This Board
acrion validates thar a manual muscle test
“prade” is defined in objective and measurable
terms.  Therefore, when the LA performs a
manual muscle st (MMT) as an objective
measure of patient status they may documen
the MMT grade and record their findings in
the objective section of the physical therapy

The Baoard emphasizes the following key
poins:

1. Only the physical therapist can interpret
the results of 2 manual muscle test,

2. Physical therapist assistants  may  not
perform manual muscle rests as part of a
physical therapy evaluation.

3. 'The physical therapist assistant should
only perform and document the results of a
manual muscle test to measure the patient’s
[ESponse to treatment,

4, The supervising physical  therapist
and physical therapist  assistant  should
use consistent MMT grading systems and
vhjective measures when assigning the grade.

L

medical record.

NAME APPROVALS FOR PHYSICAL THERAPY PROFESSIONAL SERVICE CORPORATIONS

A “professional corporation” is one organized for the purpose of rendering a professional service, i.e. "a service that may lawfully
be rendered only by a person licensed or otherwise authorized by a licensing unir in the State to render the service....” Md. Code Ann,,
Corps. & Ass'ns, § 5-101(g)(1) (2007 Repl. Vol.). Effective October 1, 2007, this definition has been expanded to include services provided
by a physical therapist. $ 5-101(g}(2). Thus, a corporation of physical therapists may elect to be a professional corporation provided the
corporation complies with the applicable provisions of the law. § 5-112.

The corporate name of a professional corporation must include (1) the word “chartered”; (2) the abbreviation “ched.”; (3) the
words “professional association”; (3) the abbreviation "PAL"; (4) the words “professional corporation”; or () the abbreviation "RC. §
1-501(f). The name of a professional corporation may not use any other word, abbreviation, affix, or prefix that indicares it is a corporation.
§ 1-503(c). The name must also meet the requirements set forth in %% 1-504 and 1- 505.

Further, § 5-107(B) requires the name of a Maryland professional corporation (or a foreign professional corporation authorized to
rransact business in the State) to contain the surname of one or more stockholders of the corporation unless the Board of Physical Therapy
Examiners (the “Board”) and Maryland APTA approves the name and issues a certificate for its use. In addition, the Board'’s certificate
must be attached to the articles of incorporation document in which the name is adopred. § 5-107(B)(3). Thus, for example, if Jane Doe,
'L elects to incorporate her professional physical therapy practice with the name "USA Physical “Therapy,” she must submit the name for
approval and a certificate,. However, if she chooses the name *Doe Physical Therapy, BC..” she does not need to submit the name for Board
aned Marvland APTA approval

In arder to obmin a cerrificate of aurhorization for use of a corporate name, the physical therapist must file an application with the
Board which contains the name to be adopted by the corporation and the reasons for adopring the name. § 5-107(B}(3}{a). In determining
the appropriateness of the proposed corporate name, the Board and Maryland APTA will consider the established ethical standards, rules
‘and regulations of the prafession. § 5-107(B)}{3)(c}2). To obtain an application, please contact the Board’s staff ar (410) 764-4752.
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REMINDER:

The Board meets monthly on the third Tuesday of the month from 1:00
p.m. until business is finished. Licensees, students and the general public
are welcome to attend the Open Session which commences at 1:00 p.m.
Closed sessions and Administrative session are reserved for discussions
concerning peer reviews and discipline. Those sessions are not open sessions.
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